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1
HEAT SINK FOR ALTERNATOR

FIELD

The present disclosure relates to a heat sink for an °
alternator.

BACKGROUND

This section provides background information related to 1Y

the present disclosure, which 1s not necessarily prior art.

Alternators are widely used electrical generators for con-
verting mechanical energy to electrical energy in the form of
alternating current. While existing alternators are suitable
for their intended use, they are subject to improvement. For
example, alternators include diodes that may run hot in
certain areas due to increased heat from an outside source,
or higher inlet cooling temperatures. Such hot diodes and
other alternator hot spots may undesirably decrease alterna-
tor performance. The present disclosure advantageously
provides for an improved heat sink assembly for cooling
such hot spots.

15

20

SUMMARY
25

This section provides a general summary of the disclo-
sure, and 1s not a comprehensive disclosure of its full scope
or all of 1ts features.

The present disclosure includes a heat sink assembly for
an alternator. The heat sink assembly includes a clip for 3Y
clipping the heat sink assembly onto a diode rectifier heat
sink of the alternator. Thermally conductive material 1s on an
inner surtface of the clip. A heat sink 1s on an outer surface
ol the clip opposite to the thermally conductive material, and
includes fins. Thermal energy from a hot spot of the alter- 33
nator to which the heat sink assembly 1s clipped 1s conducted
to the heat sink by way of the thermally conductive material
and 1s radiated from the fins to cool the hot spot.

Further areas of applicability will become apparent from
the description provided herein. The description and specific 49
examples 1n this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS 45

The drawings described herein are for illustrative pur-
poses only of select embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure. 50

FIG. 1 1s a perspective view of a heat sink assembly in
accordance with the present disclosure;

FIG. 2 1s a side view of the heat sink assembly of FIG. 1;

FI1G. 3 illustrates the heat sink assembly of FIG. 1 clipped
to a diode rectifier heat sink, and fins of the heat sink 55
assembly at a first orientation;

FI1G. 4 illustrates the fins of the heat sink assembly at a
second orientation; and

FIG. 5 illustrates another heat sink assembly 1n accor-
dance with the present disclosure. 60

Corresponding reference numerals indicate correspond-
ing parts throughout the several views of the drawings.

DETAILED DESCRIPTION

63
Example embodiments will now be described more fully
with reference to the accompanying drawings.

2

FIG. 1 illustrates a heat sink assembly 1n accordance with
the present disclosure at reference numeral 10. The heat sink
assembly 10 generally includes a clip 12 having an upper
surface 14, a lower first tab 16, and a lower second tab. The
lower second tab 1s obstructed in FIG. 1 by the upper surface
14, and thus 1s not illustrated. However, the lower second tab
1s 1dentical to the lower first tab 16, but at an opposite side
of the clip 12. The lower first tab 16 and the lower second
tab are spaced apart to define an opening 20 therebetween.
At the upper surface 14 1s an upper first tab 22, which 1s
generally opposite to the lower first tab 16. Also at the upper
surface 14 1s an upper second tab 24, which 1s opposite to the
lower second tab. An opening 26 1s defined between the
upper lirst tab 22 and the upper second tab 24.

The opening 20 1s sized and shaped to accommodate a

diode of a diode rectifier heat sink, such as any one of the
diodes 112A, 1128, 112C of the diode rectifier heat sink 110
illustrated 1n FIGS. 2-5. In the examples 1llustrated, the clip
12 1s clipped onto diode 1128, but the clip 12 may be clipped
onto any other diode of the diode rectifier heat sink 110 1n
need of cooling (such as any one of the diodes 112A, 112B,
112C). The clip 12 may also be clipped onto or over any
other hot spot of the diode rectifier heat sink 110, or of the
associated alternator, in need of cooling.

As 1llustrated 1n FIGS. 2 and 5, the heat sink assembly 10
further includes a thermally conductive material 40 on an
inner surface of the upper surface 14. The thermally con-
ductive maternial 40 may be any thermally conductive mate-
rial suitable for conducting thermal energy away from the
diode 1128 (or any other diode 112A, 112C or hot spot to
which the clip 12 1s clipped). The thermally conductive
material 40 conducts the thermal energy to the upper surface
14 of the clip 12, and ultimately to an add-on heat sink 30
of the assembly 10.

The heat sink 30 includes a plurality of fins 32. The {ins
32 cach have a leading edge 34 and a trailing edge 36, which
are at opposite ends of the fins 32. The leading edge 34 1s
narrower than the trailling edge 36 to facilitate airflow
between the fins 32. In some applications, the heat sink
assembly 10 includes a pivot mechanism 50, which 1s a
self-adjusting pivot mechanism that allows the fins 32 to
freely rotate to align the fins 32 with the direction of airtlow
flowing across the fins 32 in order to maximize the cooling
capabilities of the heat sink 30. For example and as 1llus-
trated 1n FIG. 3, the pivot mechanism 50 allows the fins 32
to freely rotate to position A to align the fins 32 with airflow
AF. With reference to FIG. 4, shift of airflow AF to the
direction of FIG. 4 will cause the pivot mechanism 30 to
self-pivot to align the fins 32 with the airflow AF 1n the
direction of FIG. 4. The narrow leading edges 34 of the fins
32 facilitate entry of airtlow between the fins 32, which
tacilitates rotation of the fins 32 to align the fins 32 with the
direction of airtlow when the assembly 10 includes the pivot
mechanism 30.

The pivot mechanism 50 may be any suitable pivot
mechanism that will allow the fins 32 to freely rotate to align
the fins 32 with the direction of airtflow AF. The pivot
mechanism 50 may be arranged directly on the clip 12, or
arranged between a Peltier device 60 and the heat sink 30,
as 1llustrated 1n FIG. 2. In the example of FIG. 2, the Peltier
device 60 1s arranged directly on the clip 12. The pivot
mechanism 30 1s optional, and need not be included 1n all
applications. For example and as illustrated in FIG. 5, the
Peltier device 60 1s mounted to the clip 12, the heat sink 30
1s mounted to the Peltier device 60, and no pivot mechanism
50 1s included. The Peltier device 60 1s also optional.
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The Peltier device 60 1s any suitable thermoelectric cool-
ing device that uses the Peltier eflect to create a heat flux to
facilitate the transier of heat from the diode 1128 (or any
other diode or hot spot of the diode rectifier heat sink 110 or
associated alternator) to the heat sink 30. The Peltier device
60 includes a connecter 62 for connecting the Peltier device
60 to any suitable power source or ground. Suitable power
sources include the alternator to which the heat sink assem-
bly 10 1s coupled to. The clip 12 has the capacity to also
provide power to the Peltier device 60 by connecting to
opposite polarities of the connector 62 of the Peltier device
60 (power or ground). Thus the Peltier device 60 can receive
power by way of the clip 12 connected to a positive one of
the diodes 112A, 1128, 112C, and the connecter 62 may be
connected to any suitable ground.

The Peltier device 60 1s configured to be active at a
predetermined voltage that 1s greater than the OCV (open
circuit voltage) of a fully charged battery. Furthermore, the
Peltier device 60 1s configured to activate when temperature
of the hot spot (such as any one of diodes 112A, 1128, 112C,
or any other hot spot of the alternator) 1s greater than a
predetermined temperature. The heat sink assembly 10 may
thus include electrical circuitry to sense the temperature of
the diode 112A, 1128, 112C (or other hot spot) to which the
heat sink assembly 10 1s clipped onto.

The present disclosure thus advantageously provides for a
heat sink assembly 10 including an add-on heat sink 30, as
well as an optional pivot mechanism 50 and optional Peltier
device 60. The heat sink assembly 10 can be clipped onto
any hot spot of an alternator, such as any one of diodes
112A, 1128, 112C, in order to cool the hot spot. The
alternator can be any suitable alternator for a vehicle.
Exemplary vehicles include passenger vehicles, utility
vehicles, recreational vehicles, mass transit vehicles, con-
struction vehicles/equipment, military vehicles/equipment,
watercralt, aircrait, etc. The present disclosure 1s also appli-
cable to alternators for any suitable non-vehicular use.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used 1n a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

Example embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those
who are skilled in the art. Numerous specific details are set
torth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodi-
ments of the present disclosure. It will be apparent to those
skilled 1n the art that specific details need not be employed
that example embodiments may be embodied 1n many
different forms and that neither should be construed to limait
the scope of the disclosure. In some example embodiments,
well-known processes, well-known device structures, and
well-known technologies are not described 1n detail.

The terminology used herein 1s for the purpose of describ-
ing particular example embodiments only and 1s not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “comprising,” “including,” and
“having,” are inclusive and therefore specily the presence of
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4

stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
clements, components, and/or groups thereot. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
cally identified as an order of performance. It 1s also to be
understood that additional or alternative steps may be
employed.

When an element or layer 1s referred to as being “on,”
“engaged to,” “connected to,” or “coupled to” another
clement or layer, it may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
clements or layers may be present. In contrast, when an
clement 1s referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
clements or layers present. Other words used to describe the
relationship between elements should be interpreted 1n a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
clement, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the example embodiments.

Spatially relative terms,

such as “inner,” ‘“outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
clement or feature’s relationship to another element(s) or
teature(s) as 1llustrated 1n the figures. Spatially relative terms
may be intended to encompass different orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 11 the device in the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.
What 1s claimed 1s:
1. A heat sink assembly for an alternator comprising:
a clip for clipping the heat sink assembly onto a diode
rectifier heat sink of the alternator;
thermally and electrically conductive matenial on an inner
surface of the clip; and
a heat sink on an outer surface of the clip opposite to the
thermally conductive material, the heat sink including
fins, thermal energy from a hot spot of the alternator to
which the heat sink assembly 1s clipped 1s conducted to
the heat sink by way of the thermally conductive
material and the clip and 1s radiated from the fins to
cool the hot spot.
2. The heat sink assembly of claim 1, wherein the clip 1s
metallic.
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3. The heat sink assembly of claim 1, wherein the clip
includes a first tab and a second tab defining an opening
therebetween, the opening sized and shaped to receive a
diode of the alternator therebetween.
4. The heat sink assembly of claim 1, wherein the fins are
rotatable.
5. The heat sink assembly of claim 1, further comprising
a pivot mechanism that allows the fins to freely rotate.
6. The heat sink assembly of claim 3, wherein a leading
edge of the fins 1s more narrow than a trailing edge of the fins
to guide airtlow between the fins and cause the fins to rotate
and align with airflow passing across the heat sink assembly.
7. The heat sink assembly of claim 1, further comprising
a Peltier device.
8. The heat sink assembly of claim 7, wherein the Peltier
device 1s between the clip and the heat sink.
9. The heat sink assembly of claim 7, wherein the Peltier
device 1s between the clip and a pivot mechanism for the
heat sink, or between the pivot mechanism and the heat sink.
10. The heat sink assembly of claim 7, wherein the Peltier
device 1s powered by the alternator.
11. The heat sink assembly of claim 10, further compris-
ing a connector extending from the Peltier device, the
connector connects the Peltier device to a power source or
ground;
wherein the clip 1s a power-providing circuitry element
that 1s connected to an opposite connection of the
connector extending from the Peltier device; and

wherein the opposite connection defines ground as oppo-
site to power source and power source as opposite to
ground.

12. The heat sink assembly of claim 7, wherein the Peltier
device 1s active at a predetermined voltage that 1s greater
than the OCV (open circuit voltage) of a fully charged
battery.

13. The heat sink assembly of claim 7, wherein the Peltier
device 1s configured to be active at a predetermined voltage
that 1s greater than a battery’s OCV.

14. The heat sink assembly of claim 7, wherein the Peltier
device 1s configured to activate when temperature of a diode
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of the alternator to which the heat sink assembly 1s clipped
1s greater than a predetermined temperature.

15. A heat sink assembly for an alternator comprising:

a clip for clipping the heat sink assembly over a diode of
the alternator;

thermally conductive material on an inner surface of the
clip;

a heat sink on an outer surface of the clip opposite to the
thermally conductive material, the heat sink including
fins, thermal energy from the diode of the alternator to
which the heat sink assembly 1s clipped 1s conducted to
the heat sink by way of the thermally conductive

material and the clip and radiated from the fins to cool
the diode;

a pivot mechanism that allows the fins to freely rotate to
align the fins with airflow flowing across the heat sink
assembly; and

a Peltier device that transiers heat from the diode of the
alternator to the heat sink.

16. The heat sink assembly of claim 15, wherein the pivot
mechanism 1s between the Peltier device and the heat sink,
or between the Peltier device and the clip.

17. The heat sink assembly of claim 15, wherein the
Peltier device 1s powered by the alternator; and

turther comprising a connector extending from the Peltier
device, the connector connects the Peltier device to a
power source or ground.

18. The heat sink assembly of claim 15, wherein the
Peltier device 1s configured to be active at a voltage that 1s
greater than voltage of a fully charged battery OCV (open
circuit voltage).

19. The heat sink assembly of claim 15, wherein the
Peltier device 1s configured to be active at a voltage that 1s
greater than a battery’s OCV (open circuit voltage).

20. The heat sink assembly of claim 15, wherein the
Peltier device 1s configured to activate when temperature of
the diode of the alternator to which the clip i1s clipped over
1s greater than a predetermined temperature.
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